BASIC IDEAS ABOUT THE EVOLUTION
OF THE UNIVERSE The studies of microcosm laws where nuclear phys ics is involved have recently assisted in considerably extending our ideas about phenomena occurring in the macroworld-our Universe-and contributed enor mously to developing the astrophysical and cosmolog ical theories. This is concerned, first of all, with the abundance of elements and scenarios of their forma tion, as well as with properties of different stars and cosmic objects. Without aspiring in this review to the full description of all cosmology problems, let us dwell only upon those of them that have much in common with nuclear matter properties manifesting them selves in nuclear interactions.
Model of the Expanding Universe
In 1965 with the use of the radio telescope, the existence of the isotropic "noise" was detected, which was identified with the phenomenon called now as the cosmic microwave background radiation, i.e., the radiation that is uniformly distributed over the celes tial sphere and corresponds in intensity to the thermal emission of a perfect black body at a temperature of 3 K. This observation was of very great importance for cosmology because earlier Gamow theoretically predicted the similar radiation existence within the model based on Hubble's law: "The red shift of the radiation emitted by galaxies is proportional to the dis tance from these galaxies." If this shift is explained by the Doppler effect, then this leads to the pattern of the expanding Universe, in which galaxies fly away. If we extrapolate this situation back in the past, then it is possible to conclude that the expansion rate in the past was larger and the density of the Universe was higher than now. How far in the past do we have a right to extrapolate in this manner? Obviously, it is possible to do this to the epoch when the entire Universe was compressed into the single point. According to esti mates, this was around 10 billion years ago. It is believed that at this epoch the now observable Uni verse arose as a result of a monstrous explosion. The Big Bang, as the explosion is called, initiated the for mation not only of the Universe, but also of all physi cal notions we know, including the notions of space and time. Some authors [1, 2] consider the evolution of the Universe in the form of four consecutive epochs, as a result of replacements of which, according to the newest models, the Universe came to its present state:
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Abstract-Recently the academic community has marked several anniversaries connected with discoveries that played a significant role in the development of astrophysical investigations. The year 2009 was proclaimed by the United Nations the International Year of Astronomy. This was associated with the 400th anniversary of Galileo Galilei's discovery of the optical telescope, which marked the beginning of regular research in the field of astronomy. An important contribution to not only the development of physics of the microcosm, but also to the understanding of processes occurring in the Universe, was the discovery of the atomic nucleus made by E. Rutherford 100 years ago. Since then the investigations in the fields of physics of particles and atomic nuclei have helped to understand many processes in the microcosm. Exactly 80 years ago, K. Yanski used a radio telescope in order to receive the radiation from cosmic objects for the first time, and at the present time this research area of physics is the most efficient method for studying the properties of the Uni verse. Finally, the April 12, 1961 (50 years ago) launching of the first sputnik into space with a human being onboard, the Russian cosmonaut Yuri Gagarin, marked the beginning of exploration of the Universe with the direct participation of man. All these achievements considerably extended our ideas about the Universe. This work is an attempt to present some problems on the evolution of the Universe: the nucleosynthesis and cosmochronology from the standpoint of physics of particles and nuclei, in particular with the use of the latest results, obtained by means of radioactive nuclear beams. The comparison is made between the processes tak ing place in the Universe and the mechanisms of formation and decay of nuclei, as well as of their interaction at different energies. Examples are given to show the capabilities of nuclear physics methods for studying cos mic objects and properties of the Universe. The results of investigations in nuclear reactions, induced by radioactive nuclear beams, make it possible to analyze the nucleosynthesis scenario in the region of light ele ments in a new manner. DOI: 10.1134/S1063779612040077
It is supposed in these models that the Universe behaves like a perfect black body, whose initial tem perature and density are very high; its initial density is higher than a nuclear one of 10 15 g/cm 3 and a temper ature is higher than 1 GeV (10 13 K). The radiation of this perfect black body consists of the known hadrons, leptons, and photons and continues while the temper ature is higher than the mass of the lightest hadron, i.e., π meson (m π c 2 ≈ 140 MeV, the temperature is 1.6 × 10 12 K). This corresponds to the "hadron epoch" which lasts approximately 10 -4 s. By the end of it, the density is comparable with the density of nuclear mat ter. When the temperature becomes lower than 100 MeV (10 12 K), hadrons still remain but cannot be born spontaneously during the radiation of a perfect black body. Now the radiation mainly consists of lep tons and photons and this situation remains while the temperature is higher than a threshold for creation of the pair γ e + + e -, i.e., approximately 1 MeV. Cooling from 100 MeV to 1 MeV takes around 1 s. This time corresponds to the so called lepton epoch, by the end of which the density becomes 10 4 g/cm 3 . Although leptons exist as particles at a temperature below 1 MeV, they already cannot be generated spon taneously during the radiation of a perfect black body. Now the radiation consists mainly of photons. This is the beginning of the "radiation epoch," the end of which is determined as the instant after which the (photon's) radiation exists separately from the matter (hadrons and leptons). The radiation epoch ends after nearly 10 6 yr from the Bing Bang. The density of mat ter becomes larger than the radiation density (pho ton's energy density) and grows during the expansion. This corresponds to the "star epoch" that has been lasting until now. V.L. Ginzburg describes in his book 
